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DETAILED ACTION 

*** This office action is in response to Applicant's amendment filed on July 18, 2005. Claims 
1-20,26-30 33-48 were canceled. Claims 21-25,31-32 are pending. 

*** The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 112 

1. Claims 31-32 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claim 3 1 recites the limitation "said overlayer having a thickness greater than said 
underlayer" . There is insufficient antecedent basis for this limitation in the claim. 
Dependent claim 32 is rejected as depending on rejected indefinite base claim 31. 

Claim Rejections - 35 USC §102 

2. Claims 21,22,23,25 are rejected under 35 U.S.C. 102(e) as being anticipated by Jost et al 
(5,563,089). 

Jost et al '089 teach (at Figs 10-12; col 5, line 37 through col 6) a method for forming a 
semiconductor device comprising at least the steps of: providing a substrate 1 1 having at least 
one semiconductor substrate layer 11 or polysilicon gates 12,14,16 (Fig 10; Fig 1, col 3, lines 37- 
50); forming an underlayer 20,28 having an opening over the at least one semiconductor layer; 
forming a layer 40 of conductive material over the underlayer 20,28 and in the opening, the layer 
40 of conductive material having a topography that includes a substantially vertical component 
in the opening of the underlayer 20,28 (Fig 1, col 3, line 37 through col 4; Fig 10; col 5, lines 37- 
65; and Figs 1-6, col 3, line 38 through col 5); forming an overlayer 44a over the layer 40 of 
conductive material (Fig 10), the overlayer 44a having a thickness greater than the underlayer 20 
(Fig 1 1); etching a contact hole in the overlayer 44a and in an overetch amount into but not 
through of the substantially vertical component of the layer 40 of conductive material in the 
opening (Fig 1 1 ; col 5, lines 51-65; Figs 6-7, col 5, lines 6-26); and forming a contact 46a in the 
contact hole disposed adjacent to and directly contacting the vertical component (Fig 12). Re 
claim 22, wherein the vertical component in the opening of the underlayer 28 defines a localized 
thick region in the layer 40 of conductive material (Figs 10-12). Re claim 23, wherein the 
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vertical component in the layer 40 of conductive material in the opening of the underlayer 28 is a 
spacer as shown in Figures 10-12. Re claim 25, wherein the conductive layer 40 is a capacitor 
electrode (Figs 10-12; Figs 5-8; col 4, line 58 through col 5, line 65). 

3. Claims 21-25,31,32 are rejected under 35 U.S.C. 102(e) as being anticipated by Jun 
(5,459,094). 

Re claim 21, Jun teaches (at Figures 4a-4f;8a-8f) a method for forming a semiconductor 
device comprising at least the steps of: providing a substrate 100 having at least one 
semiconductor layer (100 or 13; Figs 4a, col 4, lines 45-63, Fig 8a-8f; col 10, line 6 through col 
11, line 15) forming an underlayer 12 (Figs 2,4a, col 4, lines 45-63; lines 22-35) of a structure 
having an opening 15 over the at least one semiconductor layer 100/13 (Figs 4a,8a; col 5, lines 1- 
14); forming a layer 16 of conductive material over the under layer and in the opening 15, the 
layer of conductive material having a topography that includes a substantially vertical component 
in the opening (Figs 4b,8b; col 5, lines 15-25); forming an overlayer (17 in Fig 4b-4c; 25 in Figs 
8b-8c) over the layer 16 of conductive material, wherein the overlayer 17 having a thickness (of 
about 1000 Angstroms, col 5, lines 26-30) is greater than the underlayer 12 (of thickness of 100- 
200 angstroms; col 4, lines 55-58); etching a contact hole in the overlayer and in an overetch 
amount into but not through the substantially vertical component of the layer 16 of conductive 
material in the opening (Fig 4c;8c; col 5, lines 31-57; col 1 1, lines 44-55); and forming a contact 
19 in the contact hole disposed adjacent to and directly contacting the vertical component (Fig 
4e; col 5, line 58 through col 6; Fig 8d-f; col 10, line 59 through col 1 1). Re claim 22, wherein 
the vertical component defines a localized thick region in the layer 16 of conductive material 
(Figs 4a-4f;8a-8f). Re claim 23, wherein the vertical component of the layer 16 of conductive 
material is a spacer located in the contact hole 15 of the underlayer 14 (Figs 4f,8f). Re claim 24, 
the method further comprises forming a structure 14 having an opening therein under the 
conductive layer 16 and filling the opening 14 with the conductive material 16 to form the 
vertical component (Figs 4a-4f;8a-8f). Re claim 25, wherein the conductive layer 16 is a 
capacitor electrode (Figs 4a-4f,8a-8f; col 6, lines 15-27). Re claim 21, Jun teaches (at Figures 
4a-4f;8a-8f) a method for forming a semiconductor device comprising at least the steps of: 
providing a substrate 100 having at least one semiconductor layer (13; Figs 4a, col 4, lines 45-63, 
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Fig 8a-8f; col 10, line 6 through col 1 1, line 15) forming an underlayer 14 of a structure having 
an opening 15 in the at least one semiconductor layer 13 (Figs 4a,8a; col 5, lines 1-14); forming a 
layer 16 of conductive material over the at least one semiconductive layer 13, and filling the 
opening 15 with the layer 16 of conductive material to form a substantially vertical component in 
the opening (Figs 4b,8b; col 5, lines 15-25); forming an overlayer (17 in Fig 4b-4c; 25 in Figs 
8b-8c) over the layer 16 of conductive material; forming a contact hole in the overlayer and 
extending into the vertical component of the layer 16 of conductive material in the opening (Fig 
4c;8c; col 5, lines 31-57; col 11, lines 44-55), the contact hole disposed adjacent to and directly 
contacting the vertical component in the opening; and filling the contact hole with a conductive 
material 19 (Fig 4e; col 5, line 58 through col 6; Fig 8d-f; col 10, line 59 through col 1 1). Re 
claim 32, wherein the vertical component defines a localized thick region in the layer 16 of 
conductive material (Figs 4a-4f;8a-8f). 

Claim Rejections - 35 USC §103 
4. Claims 21-22,24,31,32 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bergemont (5,484,741) taken with Toshiyuki et al (JP-05-109905) and Zamanian (5,793,1 1 1). 

Re claim 21, Bergemont teaches (at least from Figures 9-14; col 7, line 25 through col 
10) a method for forming a semiconductor device comprising at least the steps of: providing a 
semiconductor substrate 102 having at least one semiconductor layer 102 (col 7, line 17 through 
col 8); forming an underlayer 118 having an opening over the at least one semiconductor layer 
102 (Figs 12,1 1,13; col 8, lines 44 through col 9, line 22, in which the underlayer is the 
remaining portion of the second oxide underlayer 118 located above the "Source" after removing 
the photoresist 120, see Figs 12-13,1 1); forming a layer 122 of conductive material over the 
underlayer 1 18 and in the opening (Figs 11-13, after removing photoresist 120), the layer 122 of 
conductive material having a topography that includes a substantially vertical component in the 
opening (Fig 13, opening located above the "Source" and "CSBL"; col 9, lines 23-53); forming 
an overlayer 124 over the layer of conductive material 122 (Fig 14; col 9, lines 54-59), the 
overlayer 124 having a thickness greater than the underlayer 118 (col 9, lines 54-60 and col 8, 
lines 46-55 for 1 micron versus 4000 angstroms); etching a contact hole in the overlayer 124 to 
expose the substantially vertical component of the layer of conductive material 122 in the 
opening (Fig 14; col 9, lines 60-67); and forming a contact 126 in the contact hole disposed 
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adjacent to and directly contacting the vertical component. Re claim 22, wherein the vertical 
component defines a localized thick region in the layer 122 of conductive material (as shown in 
Figs 13-14). Re claim 24, the method further comprises forming the structure of the underlayer 
118 having an opening therein (Fig 13, the underlayer is the portion of the second oxide 118 after 
removing the photoresist 120 in Fig 12, which underlayer is located above the "Source") under 
the conductive layer 122 and filling the opening with the conductive material 122 to form the 
vertical component (Fig 13). Re further claim 31, Bergemont teaches (at least from Figures 9- 
14; col 7, line 25 through col 10) a method for forming a semiconductor device comprising at 
least the steps of: providing a semiconductor substrate 102 having at least one semiconductor 
layer (col 7, line 25 through col 8); forming an underlayer 118 comprising a structure having an 
opening in the at least one semiconductor layer 106 (Figs 12,13,1 1; col 8, lines 44 through col 9, 
line 22, wherein the structure is the remaining portion of the second oxide underlayer 118 located 
above the "Source", after removing the photoresist 120, shown in Figs 12-13,1 1); forming a 
layer 122 of conductive material over the at least one semiconductor layer 106, and filling the 
opening with the conductive material 122 to form a substantially vertical component (Fig 13, 
opening in the structure located above the "Source" and "CSBL"; col 9, lines 23-53); forming an 
overlayer 124 over the layer of conductive material 122 (Fig 14; col 9, lines 54-59), the 
overlayer 124 having a thickness greater than the underlayer 118 (col 9, lines 54-60 and col 8, 
lines 46-55 for 1 micron versus 4000 angstroms) ; forming a contact hole in the overlayer 124 to 
expose the substantially vertical component of the layer of conductive material 122, the contact 
hole disposed adjacent to and directly contacting the vertical component in the opening (Fig 14; 
col 9, lines 60-67); and filling the contact hole with a conductive material to form a contact 126 
in the contact hole disposed adjacent to and directly contacting the vertical component. Re claim 
32, wherein the vertical component defines a localized thick region in the layer 122 of 
conductive material located above the "Source" and "CSBL" (as shown in Figs 13-14). 

Re claims 21 and 31, Bergemont lacks showing the etching in an overetch amount into 
but not through the substantially vertical component of the layer 122 of the conductive material 
("extending into. . ." as in claim 31). 

However, Toshiyuki et al (JP-05- 109905) teaches (at Figs 1-4; English abstract and 
Computer-English Translation pages 1-3) forming a layer of conductive material 2 over an 
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underlayer (Fig 2); forming an overlayer 3 over said layer of conductive material (Fig 2); etching 
to form a contact hole 9 in the overlayer 3 and in an overetch amount into but not through the 
layer of the conductive material having a vertical component (Fig 3,1); and forming a contact 6,8 
(Figs 1,4) in said contact hole 9 disposed adjacent to and directly contacting the substantially 
vertical component, in the layer of conductive material, and contacting the layer of conductive 
material 2. Zamanian also teaches (at Fig 6,1-5; col 5, line 50 through col 6, lines 22; cols 3-5) 
that in order to insure that all of the dielectric has been removed from the contact opening, 
etching a contact hole in the overlayer 40 and in an overetch amount into but not through the 
layer of conductive material having a substantially vertical component. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to form the contact hole of Bergemont by etching a contact hole in the overlayer 124 
and in an overetch amount and extending into but not through into the layer 122 of conductive 
material having a substantially vertical component, as taught by Toshiyuki and Zamanian. This 
is because of the desirability to improve reliability in the multilayer interconnection structure, 
and to suppress occupied area of a contact part between top and bottom wiring patterns. This is 
also because of the desirability to insure that all of the dielectric of the overlayer has been 
completely removed from the contact hole for providing a secure and good electrical connection 
from the layer of conductive material to the contact. 

Response to Argument 
*** Rejection using Matsuo (5,312,769) as a main reference is withdrawn as cumulative. 
*** Applicant's remarks in the remark filed July 18, 2005 have been considered but they are 
also in moot of new ground of rejections. 

*** Applicant alleged that at least tenth substantive action issued by the Examiner over a period 
of almost seven years. However, it is also noted that each of the substantive office actions would 
result an amendment to the claims. Indeed, in response to the latest office action mailed April 
06, 2005, base claims 21 and 31 were still amended even over a period of almost seven years. 

It is appreciated that Applicants amended claims in the amendment filed July 18, 2005 
with an earnest attempt to advance prosecution. However, as can be seen in base claims 21,31, 
"an overlayer. . and "an underlayer. . .", "a structure. . etc., can be read on and anticipated by 
one of many layers/structures taught by a reference. 
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*** Applicant remarked (at 7/18/05 remark page 4) that "...Claim 21, as presently amended, 
recites that the contact hole is etched in the overlayer and in an overetch amount that extends into 
but not through the conductive layer in the opening. . .". 

In response, this is noted and found unconvincing, as claim 21 recites"., .an overetch 
amount into but not through the substantially vertical component. . .". Claimed subject matter, 
not the specification, is the measure of invention. Limitations in the specification cannot be read 
into the claims for the purpose of avoiding the prior art. In Re Self, 213 USPQ 1,5 (CCPA 
1982); In Re Priest, 199 USPQ 11,15 (CCPA 1978). In Jost (5563,089), although an overetch 
amount extends through the conductive layer 40, the overetch amount does not extend through 
the substantially vertical component. As can be seen in FigurelO-12, substantial vertical 
components of the conductive layer 40 is remained in the opening after etching. 
*** Applicant remarked that ". . Jun clearly depicts that layer 16 is much thicker than layer 
17. . ." (last line of remark page 4). 

In response, it is note and found unconvincing. In Jun, the layer 1 6 is considered as a 
layer of conductive material by examiner, not "an underlayer" or "a structure" as claimed in 
claims 21 or 31. Claimed subject matter, not the specification, is the measure of invention. 
*** Applicant remarked that in ". . .Bergemont. . .at no time during further processing is oxide 
layer 1 1 8 etched away. . ." and ". . .that portion of oxide layer 1 1 8 that is beneath the later formed 
contact hole and plug 126. . .no hole is formed at that location. . .". 

In response, this is noted and found unconvincing. First, claimed subject matter, not the 
specification, is the measure of invention. Limitations in the specification cannot be read into 
the claims for the purpose of avoiding the prior art. In Re Self, 213 USPQ 1,5 (CCPA 1982); In 
Re Priest, 199 USPQ 11,15 (CCPA 1978). Second, nowhere in the claims requires "etched way" 
the oxide layer 1 18 to form an opening. The claimed limitation of "forming. . ." of the claims 
does not require -etching to form an opening--. As can be seen in Figures 12-14, there is an 
opening formed in the underlayer 118 and beneath the plug 126 and the conductive layer 122. 

*** Toshiyuki and Zamanian clearly teaches over-etching of the underlying layer of 
conductive material (Fig 6) during formation of the contact hole. Thus, it would have been 
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obvious to one of ordinary skill in the art at the time the invention was made to form the contact 
hole by etching a contact hole in the overlayer insulator and in an overetch amount of the layer 
of conductive material having a substantially vertical component, as taught by Zamanian and 
Toshiyuki, wherein the contact is formed in the overlayer and in said vertical component. This is 
because of the desirability to insure that all of the dielectric of the overlayer has been completely 
removed from the contact hole for providing a secure and good electrical connection from the 
layer of conductive material to the contact. This is also because of the desirability to improve 
reliability in the multilayer interconnection structure, and to suppress occupied area of a contact 
part between top and bottom wiring patterns. 



Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

*** Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael M. Trinh whose telephone number is (571) 272- 1847. 
The examiner can normally be reached on M-F: 8:30 Am to 5:00 Pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on (571) 272-1852. The fax phone number is (571) 
273-8300 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 
Oacs-7,16 # 




MichaalTrlnh 
Primary Examiner 



